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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claim 1 is rejected under 35 U.S.C. 102(b) as being anticipated by Johnson et al 
(5686152). 

Johnson et al discloses a 10 mil thick single crystal silicon substrate that is 
coated with a polycrystalline diamond coating, where the coating is about 1 micron 
thick. See example 22. 

The prior art of Johnson et al anticipates the applicants instant invention as 
shown by way of the disclosure to Johnson et al set forth above. 

Claim Rejections - 35 USC § 103 

3. Claims 1-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kobashi et al (5352908) or Dreifus et al (5173761) in combination with Burke 
(5423475). 

Kobashi et al disclose a diode having a low resistance silicon substrate 1 , a 
boron doped polycrystalline p-type semiconducting diamond layer 2 on the silicon 
substrate 1, an insulating diamond layer 3 on the doped diamond layer 2 and an ohmic 
copper electrode 5 and an aluminum electrode 4 both on the insulating diamond layer 3. 
See example 1 . 
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Dreifus et al disclose a p-type silicon substrate on which is deposited a boron 
doped diamond layer on which an undoped diamond layer is deposited, with an 
aluminum electrode deposited on the undoped diamond layer. See figure 2 and col. 3, 
lines 1-56. 

Neither Kobashi et al or Dreifus el al disclose that the silicon substrate is 500 
microns or less in thickness. 

Burke disclose an aluminum body having a diamond bonded thereto with a 
diffused interlayer of silicon. See abstract. Burke discloses that diamond films are grown 
on silicon substrates under high temperature conditions and that the silicon substrates 
are thinned at room temperature. The thinned silicon layer is bonded by diffusion or 
brazing to the surfaces of the article to be coated (aluminum body). The resulting 
structure exhibits excellent metallurgical bonding between the diamond film and the 
aluminum body which is enriched in silicon near the bond interface. See col. 1 , line 62 - 
col. 2, line 2. The diamond thin film is deposited onto the surface of a clean substrate 
comprising silicon at a temperature of between 800 to 1000 degrees centigrade by 
either microwave or plasma deposition. The silicon substrate is an excellent substrate 
for receiving the diamond film deposit. The silicon of the substrate is removed from the 
back of the diamond film by chemical etching to produce a diamond film, and the 
etching is controlled to only partially remove the silicon so that a very thin layer of silicon 
remains which adheres to the diamond film. See col. 2, lines 15-43. The thinning 
process is carefully controlled so that at the end of the process, a controlled thin film in 
the range of 1 to 500 microns remains bonded to the diamond film. The hybrid diamond 
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layer/thin silicon layer is then used in a second step for bonding to the surface of the 
substrate. See col. 2, lines 46-52. The resulting structure is effectively that of a 
deposited diamond layer over an aluminum body that has a silicon enriched layer near 
the diamond interface. See col. 2, lines 55-58. Pressure may be applied to the silicon- 
aluminum layer interface in order to enhance the bonding. See col. 3, lines 9-10. 

The subject matter as a whole would have been obvious to one having ordinary 
skill in the art at the time the instant invention was made because even though neither 
of the prior arts of Kobashi et al or Dreifus et al disclose the silicon substrate being 500 . 
microns or less, the prior art of Burke sets forth that a silicon substrate of this magnitude 
is known in the art for the purpose of growing diamond films on the silicon substrate and 
then thinning the silicon substrate after the diamond growth so that the thin silicon 
substrate layer can be used in bonding the diamond coated silicon to an electrically 
conductive substrate such as that of aluminum. Therefore, one having ordinary skill in 
the art would have utilized this teaching of using a grown diamond layer on silicon in the 
prior arts of Kobashi et al or Dreifus et al to be used as a bonding agent in the making of 
an electrode that is used in electronic devices, since the process of Burke sets forth that 
improved bonding occurs between the diamond and silicon as well as between the 
aluminum substrate and the silicon, which are the same materials as used in the 
Kobashi et al or Dreifus et al devices. 

Claim Objections 

4. Claims 6, 8 and 9 are objected to under 37 CFR 1 .75(c), as being of improper 
dependent form for failing to further limit the subject matter of a previous claim. 
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Applicant is required to cancel the claim(s), or amend the claim(s) to place the claim(s) 
in proper dependent form, or rewrite the claim(s) in independent form. 

Claims 6, 8 and 9 do not further limit the apparatus features of the electrode. The 
claims on which these claims depend, already set forth that the substrate is bonded to 
the diamond coated silicon and therefore, the manner in which the diamond layer is 
bonded to the silicon substrate does not further limit the instant claim unless it can be 
shown through experimental results, that the overall final product will change as a result 
of using this specific process. Since no experimental results are present in the instant 
specification, it appears to the examiner that this is not a criticality of the claimed 
invention and therefore, does not change the overall final product, absent evidence to 
the contrary. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Bruce F. Bell whose telephone number is 571-272-1296. 
The examiner can normally be reached on Monday-Friday 6:30 AM - 3:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Patrick Ryan can be reached on 571 272-1292. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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Bruce F. Bell 
Primary Examiner 
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